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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams ,  for 
Phase  I  Investigations.  Cop-'  cs  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  con¬ 
ditions  which  might  otherwise  be  detectable  if  inspected 
under  che  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  Is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition  and  the  downstream  damage  potential. 
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NAME  OF  DAM 
STATE  LOCATED 
COUNTY  LOCATED 
STREAM 

DATE  OF  INSPECTION 


Lake  Ki  Harney  Dam 

Missouri 

Iron 

Stouts  Creek 
1  May  1979 


Lake  Killamey  Dam  was  inspected  using  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams".  These  guidelines 
were  developed  by  the  Chief  of  Engineers,  U.S.  Army,  Washington, 
D.C.,  with  the  help  of  federal  and  state  agen  cies,  professional 
engineering  organizations,  and  private  engineers.  The  resulting 
guidelines  are  considered  to  represent  a  consensus  of  the 
engineering  profession. 

Based  on  the  criteria  in  the  guidelines,  the  dam  is  in  the 
high  hazard  potential  classification,  which  means  that  loss  of 
life  and  appreciable  property  loss  could  occur  in  the  event  of 
failure  of  the  dam.  The  dam  is  in  the  intermediate  size  class¬ 
ification  since  the  impoundment  is  greater  than  1000  acre-feet 
but  less  than  50,000  acre-feet.  The  downstream  affected  area 
includes  the  Arcadia  Valley  Bible  Camp  (1  dwelling,  2  meeting 
halls  and  several  other  buildings)  located  0.4  miles  downstream 
and  a  dwelling  located  0.7  miles  downstream  of  Lake  Killarney 
Dam.  The  Spillway  Design  Flood  is  the  PMF  (Probable  Maximum 
Flood).  The  PMF  is  the  flood  that  may  be  expected  from  the  most 
severe  combination  of  critical  meteorologic  and  hydrologic 
conditions  that  are  reasonable  possible  in  the  region. 

Because  of  the  configuration  of  the  dam  with  a  total  over¬ 
flow  spillway  section,  the  spillway  capacity  is  dependent  on  the 
structural  stability  of  the  dam.  The  10-year  storm  corresponds 
to  an  overtopping  of  approximately  3.7  feet.  Continued  deter¬ 
ioration  of  the  structure  with  time  may  reduce  the  structural 
stability  of  the  dam  and  thus  the  spillway  capacity. 

Deficiencies  noted  at  Lake  Killarney  Dam  included  the  unknown 
right  abutment  contact,  the  degree  of  arching  is  unknown,  poor 
quality  of  the  masonry  which  includes  honeycombing,  seepage  and 
vegetation  on  the  downstream  slope,  possible  undermining  of  the 
downstream  toe,  unobserved  conditions  of  the  upstream  face  and 
dam/ foundation  contact,  unknown  details  of  the  repairs  to  the 
dam  failure.  These  deficiencies  should  receive  prompt  action. 

These  deficiencies  should  be  remedied  at  the  direction  of  a 
professional  engineer  knowledgeable  in  concrete  dams.  In  addition, 
a  warning  system  and  a  formal  inspection  program  should  be 
initiated. 


ii 


It 

correct 


is  recommended  that  the  owner  take  prompt  action  to 
the  deficiencies  described. 


R.  JEFFREY  KIMBALL,  P.E. 

L.  Robert  Kimball  &  Associates 
Vice  President,  Earth  Sciences 


/AMES  T.  HOCKEN SMITH 

L.  Robert  Kimball  &  Associates 

Geologist 


- ifc— — - ' 


KUANG  HffEI  CHUANG,  P.E. 

L.  Robert  Kimball  &  Associates 
Hydraulic  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
LAKE  KILLARNEY  DAM  -  ID  NO.  30012 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public 
Law  92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  safety  inspection 
of  dams  throughout  the  United  States.  Pursuant  to  the  above, 
the  St.  Louis  District,  Corps  of  Engineers,  District  Engineer 
directed  that  a  safety  inspection  of  the  Lake  Killarney  Dam 
be  made. 


b.  Purpose  of  Inspection.  The  purpose  of  the  inspection 
was  to  make  an  assessment  of  the  general  condition  of  the  dam 
with  respect  to  safety,  based  on  available  data  and  visual 
inspection,  in  order  to  determine  if  the  dam  poses  hazards  to 
human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the 
dam  were  furnished  by  the  Department  of  the  Army,  Office  of  the 
Chief  of  Engineers,  in  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams".  These  guidelines  were  developed  with  the 
help  of  several  federal  agencies  and  many  state  agencies, 
professional  engineering  organizations,  and  private  engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a .  Description  of  Dam  and  Appurtenances. 

(1)  Lake  Killarney  Dam  is  a  concrete  gravity  arch  dam. 
The  dam  is  425  feet  long  and  35  feet  high  above  the  rock  founda¬ 
tion.  The  dam  radius  is  280  feet.  The  upstream  face  is 
vertical.  The  downstream  slope  is  1H:3V.  The  dam  conforms 
more  to  a  rubble  masonry  type  structure  than  a  concrete  structure. 
The  top  width  is  4  feet.  The  base  thickness  of  the  dam  is 
approximately  16  feet.  The  dam  is  founded  on  granite.  The  dam 
acts  as  a  total  overflow  section  thus  the  spillway  length  is 
approximately  400  feet. 

Outlet  works  consist  of  two  36"  cast  iron  pipes 
at  elevation  798.  In  addition,  two  16"  cast  iron  pipes  are 
located  at  elevation  795  (top  of  dam  elevation  808). 

b.  Location.  Lake  Killarney  is  located  3.5  miles  east 
of  Ironton,  Missouri  on  Stouts  Creek.  The  dam  can  be  located 
(Section  1,  Township  33  North,  Range  4  East)  on  the  Lake 
Killarney  7.5  minute  U.S.G.S.  quadrangle. 


c.  Size  Classification.  Lake  Killarney  Dam  is  an 
intermediate  size  structure  (35  feet  high,  1180  acre-feet). 

d.  Hazard  Classification.  Lake  Killarney  Dam  is  a  high 
hazard  dam.  Downstream  conditions  indicate  that  loss  of  life 
is  probable  should  failure  of  the  dam  occur. 

e.  Ownership .  Lake  Killarney  Dam  is  owned  by  Killarney 
Shores.  Correspondence  should  be  addressed  to: 

Killarney  Shores 
Jess  Hickman 
Route  69 

Ironton,  Missouri  63650 
314-546-3245 

f.  Purpose  of  Dam.  Lake  Killarney  Dam  is  used  for 
recreation. 

g.  Design  and  Construction  History.  Lake  Killarney  was 
located  and  the  general  design  concept  developed  by  Henry 
Muskopf.  Design  details  were  developed  by  Smith  &  Dickson. 

The  dam  was  constructed  in  1911  by  Merle  B.  McCarthy  Construction 
Company.  Smith  &  Dickson  had  a  full  time  inspector,  Walter 
Kendell,  as  resident  inspector  during  the  construction  of  the 
dam.  The  concrete  for  the  dam  was  made  at  the  job  site  by 
using  unwashed  creek  gravel.  Some  steel  in  the  form  of  abandoned 
mine  rails  was  used  in  the  dam.  The  toe  portion  of  the  dam  was 
constructed  approximately  five  years  after  the  original  dam 
was  constructed.  Correspondence  from  Mr.  Kendell  indicates 
that  the  dam  leaked  immediately  after  completion,  particularly 
on  the  south  portion  of  the  dam. (near  right  abutment). 

In  1943,  a  report  was  made  by  W.J.  Knight  and  Company 
indicating  that  the  dam  was  in  deplorable  condition.  Mr. 

Knight  indicated  that  the  concrete  was  deteriorating  very 
rapidly.  Mr.  Knight  recommended  that  all  the  voids  in  the 
dam  be  filled  with  concrete.  Mr.  Knight  noted  that  the  toe 
constructed  five  years  after  the  dam  was  almost  totally  dis¬ 
integrated,  except  along  the  south  one-third  of  the  dam. 

On  May  9,  1949,  a  court  suit  was  filed  by  various  residents 
in  the  area  of  Lake  Killarney  against  the  owners  of  Lake  Killarney 
to  make  repairs  to  the  dam.  This,  action  was  initiated  because  of 
a  hole  which  had  developed  in  the  dam.  The  hole  was  leaking 
20,160  gallons  per  minute.  Mr.  Kendell,  who  was  resident  engineer 
during  construction,  reported  that  very  good  plans  and  specifications 
were  available,  but  that  the  contractor  paid  no  attention  to  them. 

Mr.  Kendell  reports  that  he  remembers  men  working  in  waist  deep 
water  shoveling  gravel  out  of  the  foundations.  The  concrete  for 
the  dam  was  then  placed  in  this  knee  deep  water.  In  a  report 
prepared  for  this  court  case,  it  was  recommended  that  sand  bags 
be  used  to  repair  the  dam.  The  report  states  that  a  minimum  of 
500  sand  bags  be  obtained  and  placed  to  stop  the  leak.  It  is 
not  known  what  method  was  used  to  stop  the  leak. 
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h.  Normal  Operating  Procedures.  No  operating  records 
exist.  The  outlet  works  have  not  been  operated  for  many  years. 
Excess  Inflow  Into  the  reservoir  discharges  over  the  spillway 
crest. 

1.3  PERTINENT  DATA 


a.  Drainage  Area. 

50  square  miles 
(U.S.G.S.  quadrangle) 

b.  Discharge  at  Damsite  (cfs). 

(1)  Maximum  known  flood  at 

dam  site  Unknown 

(2)  Spillway  capacity 

Limited  by 

structural  stability  only 

(3)  Drainlines 

Unknown 

(4)  During  inspection 

Estimated  110 

c.  Elevation  (feet).  -  Based  on  spillway  crest  (elevation  808) 
estimated  on  U.S.G.S.  quadrangle. 


(1) 

Top  of  dam 

808.0 

(2) 

Spillway  crest 

808.0 

(3) 

Normal  pool 

808.0 

(4) 

MaTrirmim  pool  (PMF) 

831.6 

(5) 

Invert  on  36"  cast  iron  pipes 

798.0 

(6) 

Invert  on  16"  cast  iron  pipes 

795.0 

(7) 

Tailwater  at  day  of  inspection 

779.0 

Reservoir  (feet). 

(1) 

Length  of  maximum  pool 

11,000 

(2) 

Length  of  normal  pool 

9,000 

Storage  (acre-feet). 

(1) 

Top  of  dam 

1180 

(2) 

Spillway  crest 

1180 

(3) 

Normal  pool 

1180 

(4) 

Maximum  pool  (PMF) 

3684 

Reservoir  Surface  (acres) . 

(1) 

Top  of  dam 

60 

(2) 

Spillway  crest 

60 

(3) 

Normal  pool 

60 

(4) 

Maximum  pool  (PMF) 

150 

Dam. 

(1) 

Type  Concrete  gravity  ■ 

(2) 

Length 

425  feet 

(3) 

Height 

35  feet 

(4) 

Top  width 

4  feet 

3 


m 


(5) 

Side  slopes  -  upstream 

Vertical 

downstream 

1H:3V 

(6) 

Zoning 

None 

(7) 

Grout  curtain 

None 

Spillway. 

(1) 

Type 

Uncontrolled 

(2) 

Length 

400  feet 

(3) 

Crest  elevation 

808.0 

(4) 

Upstream  channel 

Lake 

(5) 

Downstream  channel 

Stouts  Creek 

(6) 

Weir  shape 

Broad  crested  weir 

Drawdown  Facilities. 

(1) 

Type 

Two  36"  Cl  pipes  and 
two  16"  Cl  pipes 

(2) 

Elevation  -  36"  pipes 

798.0 

-  16"  pipes 

795.0 

(3) 

Length 

Approximately  7  feet  each 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN.  No  design  drawings,  reports  or  data  are  known  to 
exist. 

2.2  CONSTRUCTION.  The  report  by  W.J.  Knight  and  Company  in 
1943  and  a  report  prepared  for  the  court  order  in  1949  both 
give  descriptions  by  Walter  Kendell,  the  resident  engineer 
during  construction  of  the  dam.  The  only  information  available 
on  the  dam  is  contained  in  these  reports. 

2.3  OPERATION.  No  operating  records  exist. 

2.4  EVALUATION. 

a.  Availability.  The  only  engineering  data  available  is 
contained  in  the  two  reports  stated  in  2.2  above. 

b.  Adequacy.  The  field  surveys  and  visual  inspections 
presented  herein  are  considered  adequate  to  support  the  con¬ 
clusion  of  this  report.  Seepage,  stability,  and  stress  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  are  not  on  record.  This  is  a 
deficiency  which  should  be  rectified. 

c.  Validity.  Not  applicable. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General.  The  onsite  inspection  of  Lake  Killarney  Dam 
was  conducted  by  personnel  of  L.  Robert  Kimball  and  Associates 
on  May  1,  1979.  The  inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure, 
abutments  and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed 
portions  of  any  outlet  works,  and  other  appurtenant 
works. 

3.  Observations  affecting  the  runoff  potential  of  the 
drainage  basin. 

b.  Project  Geology.  Lake  Killarney  is  underlain  by  bedrock 
consisting  of  the  Cambrian  aged  Elvins  Group  and  Bonneterre 
Formation.  The  Elvins  Group  is  further  subdivided  into  the 
Derby-Doerun  Formation,  a  dolomite,  and  the  Davis  Formation,  which 
is  a  glauconitic  shale  with  fine  grained  sandstone,  limestone  and 
dolomite.  The  Bonneterre  Formation  consists  of  dolomite,  dolomite 
limestone  and  limestone.  The  dam,  however,  is  underlain  by  bedrock 
consisting  of  Precabmrian  aged  rhyolite.  It  may  be  glonconitic  in 
the  lower  part.  The  only  structural  feature  in  the  vicinity  of 
Lake  Killarney  is  the  Ironton  Fault,  the  southernmost  extension 

of  which  is  believed  to  be  about  2  or  3  miles  west  of  the  lake. 

The  Ironton  Fault  has  not  yet  been  fully  substantiated,  but  is 
thought  to  extend  for  over  ten  miles  in  a  northwest-southeast 
direction.  The  fault  displacement  and  type  (normal  or  reverse 
fault)  are  unknown. 

Jointing  is  also  to  be  expected  in  the  rocks  in  this  area 
since  they  are  present  in  nearly  all  competent  rocks  in  the  state. 
The  degree  of  jointing  at  Lake  Killarney  is  unknown. 

c.  Dam  and  Spillway.  Visual  inspection  of  the  dan  indie -ted 
-he  structure  was  in  very  poor  condition.  The  v'cer-t  »n  t  ur. 

is  of  very  poor  quality.  The  concrete  is  extensively  honeycombed 
with  considerable  seepage  passing  through  the  dam.  Much  of  the  dam 
has  vegetation  and  trees  growing  on  the  downstream  slope.  It  is 
reported  by  Walter  Kendall,  resident  inspector  during  construction, 
that  the  concrete  was  in  very  poor  condition  and  the  dam  leaked 
immediately  after  construction.  The  crest  of  the  dam  is  also  in 
poor  condition.  Flow  over  the  dam  is  confined  to  several  areas 
which  are  lower  than  other  portions  of  the  crest.  Some  portions 
of  the  crest  are  broken  and  are  missing.  Viewing  the  downstream 
face  of  the  dam  shows  that  the  concrete  was  poured  in  very  distinct 
layers.  These  layers  resemble  cross-bedding  as  shown  in  some 
sandstones.  The  abutments  are  founded  on  rhvolite.  It  is  not 
xnown  wnetner  tne  right  abutment  is  keyed  into  oearocK.  or  sori. 
Thus,  the  degree  or  arching  is  unknown. 
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In  addition,  flow  over  the  crest  near  the  righc  abutment  has 
eroded  a  portion  of  the  right  abutment.  The  high  lake 
level  obscured  visual  examination  of  the  upstream  face  of  the 
dam.  In  addition,  the  downstream  toe  could  not  be  viewed 
because  of  tailwater.  It  must  be  noted  however,  that  the 
report  prepared  in  1943  noted  that  the  toe  was  severely  under¬ 
cut  and  was  non-existent  in  the  north  two-thirds  of  the  dam. 

During  the  inspection,  approximately  one-third  of  the  way 
from  the  south  abutment,  the  dam  was  undercut  approximately 
4  feet  deep  above  the  tailwater  level. 

d.  Drain  Lines.  Two  36"  and  two  16"  pipes  are  present 
through  the  dam  to  act  as  drain  lines.  No  valves  were  noted 
on  these  drain  lines.  The  condition  of  the  pipes  is  unknown. 

e.  Reservoir  Area.  No  pertinent  problems  were  noted  in 
the  reservoir  area.  The  watershed  is  moderately  steep  and 
wooded. 

f.  Downstream  Channel.  Discharges  from  the  spillway  enter 
Stouts  Creek.  Stouts  Creek  enters  the  Little  St.  Francis  River 
several  miles  downstream  of  the  dam. 

3.2  EVALUATION.  Visual  inspection  revealed  the  dam  to  be  in 
very  poor  condition.  The  concrete  in  the  crest  has  deteriorated 
significantly.  A  large  amount  of  seepage  is  exiting  through 
the  concrete  and  vegetation  is  present  on  the  downstream  face. 

The  downstream  toe  of  the  dam  may  be  undermined  to  a  large 
extent.  The  right  abutment  should  be  investigated  to  determine 
if  arch  action  can  be  transmitted  to  the  abutment. 

Complete  evaluation  of  the  structure  cannot  be  made  without 
a  detailed  stability  analysis  or  stress  analysis  with  test  results 
of  the  concrete  and  complete  mapping  of  the  cracks  and  geometry 
of  the  section.  In  addition,  the  upstream  face  should  be  examined 
with  the  pool  level  drawn  down  and  the  downstream  toe  area 
examined  below  the  tailwater. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES.  The  reservoir  is  maintained  at  the  spillway 
crest  at  all  times.  The  reservoir  has  not  been  drawn  down  for 
many  years. 

4.2  MAINTENANCE  OF  DAM.  No  maintenance  of  the  dam  is  conducted. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES.  The  operating  facilities 
are  not  maintained. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT.  There  is  no 
warning  system  in  effect. 

4.5  EVALUATION.  Maintenance  of  the  dam  and  operating  facilities 
are  considered  poor.  There  is  no  warning  system  in  effect  to 
warn  downstream  residences  of  large  spillway  discharges  or  failure 
of  the  dam. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  There  is  no  hydraulic  and  hydrologic 
design  data  available. 

b.  Experience  Data.  The  drainage  area  was  developed 
using  the  U.S.G.S.  quadrangle  sheet.  The  lake  surface  area 
was  determined  by  planimetering  the  quadrangle  sheet.  Surface 
area  -  elevations  were  determined  by  planimetering  various 
contour  lines  within  the  drainage  area  on  the  U.S.G.S.  quad¬ 
rangle  sheets.  The  spillway  and  dam  layout  was  made  from 
surveys  conducted  during  the  inspection. 

c.  Visual  Observations.  The  dam  acts  as  a  total  overflow 
section.  The  spillway  is  400  feet  long.  Normal  discharge  is 
carried  over  several  portions  of  the  crest  which  are  approximately 
2  inches  lower  than  the  remainder  of  the  crest.  The  crest  of 

the  dam  has  deteriorated  significantly.  The  inspection  team  felt 
that  high  flows  over  the  crest  might  cause  sever  erosion  or  loss 
of  a  portion  of  the  crest.  In  addition,  high  flows  might  cause 
severe  erosion  on  the  right  abutment. 


d.  Overtopping  Potential.  Overtopping  potential  was 
investigated  through  the  development  of  the  probable  maximum 
flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of 
the  PMF  and  fractions  of  the  PMF  through  the  reservoir  and 
spillway. 


The  Corps  of  Engineers,  St.  Louis  District,  has 
directed  that  the  HEC-1  Dam  Safety  Version  systemized  computer 
program  be  utilized.  The  program  was  prepared  by  the  Hydraulic 
Engineering  Center  (HEC)  U.S.  Army  Corp  of  Engineers,  Davis 
California,  July,  1978.  The  major  methodologies  or  key  input 
data  for  this  program  are  discussed  in  Appendix  B. 

To  enable  us  to  complete  the  hydraulic  and  hydrologic 
analysis  for  this  structure,  it  was  necessary  to  make  the 
following  assumptions: 

1.  Water  level  prior  to  flood  was  at  the  spillway  or 
top  of  dam  (elevation  808.0). 

2.  Upstream  reservoirs  were  neglected  because  of  their 
small  size,  limited  storage  capability  (Shepard 
Mountain  Dam)  and  distance  from  Lake  Killarnev. 
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Complete  summary  sheets  of  the  computer  output  are 
presented  in  Appendix  B.  To  facilitate  review,  the  major  results 
of  the  overtopping  analysis  are  presented  below: 

Peak  Inflow  155,324  cfs 

Spillway  Capacity  3ased  on  Structural  Stability 


Ratio  of 

Maximum  Reservoir 

Maximum  Depth 

Maximum 

PMF 

Water  Surface 

over  Dam,  ft. 

Outflow,  cfs. 

.10 

813.06 

5.06 

15389 

.20 

816.06 

8.06 

30878 

.30 

818.57 

10.57 

46372 

.40 

820.80 

12.80 

61860 

.50 

822.86 

14.86 

77332 

1.00 

331.58 

23.58 

154522 

The  Corps  of  Engineers  spillway  Design  Flood  for  a 
high  hazard- intermediate  dam  is  the  PMF.  Because  of  the  configur¬ 
ation  of  the  dam  with  a  total  overflow  section,  the  spillway 
capacity  is  related  to  the  structural  stability  of  the  dam.  The 
spillway  capacity  cannot  be  assessed  without  further  studies. 

For  reasons  outlined  in  Section  6,  the  structural 
stability  of  the  dam  is  questionable,  particularly  during  periods 
of  high  discharges  and  flooding. 

In  addition  to  the  PMF  routing,  the  10  year  storm  was 
routed  through  the  reservoir.  The  10  year  storm  routing  indicated 
that  the  dam  would  be  overtopped  by  3.66  feet  (9,462  cfs).  With 
high  water  levels,  the  dam  might  fail  from  sliding,  overstressing 
of  the  masonry,  shearing  or  erosion  of  the  right  abutment. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations.  Visual  observations  revealed  the 
dam  to  be  in  very  poor  condition.  The  poor  condition  of  the 
concrete,  honeycombing  and  seepage  through  the  dam  is  of  concern. 

The  foundation  rock  appears  to  be  competent,  but  the  characteristics 
of  the  foundation/concrete  contact  is  suspect  particularly  in 

view  of  the  fact  that  it  is  reported  that  the  foundation  was 
excavated  and  the  concrete  poured  in  waist  deep  water.  The 
toe  area  was  undercut  above  tailwater  approximately  1/3  of  the 
way  from  the  right  abutment.  Any  undercutting  below  the  tailwater 
was  unobserved. 

b.  Design  and  Construction  Data.  Very  little  design  or 
construction  data  is  available  on  the  dam  other  than  the  descrip¬ 
tions  made  by  Mr.  Walter  Kendell  in  the  reports  of  1943  and  1949. 

No  testing  of  concrete  was  performed.  The  report  in  1949 
staces  that  with  6  feet  of  water  over  the  top  of  dam,  the 
resultant  pressure  point  rises  to  a  point  11.11  feet  below  the 
top  of  dam  and  the  overturning  forces  greatly  exceed  the 
stabilizing  forces.  Stability,  stress  and  seepage  analyses  com¬ 
parable  to  the  requirements  of  the  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams"  are  not  on  record,  which  is  a  deficiency. 

c.  Operating  Records.  No  operating  records  are  kept  on 
the  structure. 

d.  Post  Construction  Changes.  Approximately  5  years  after 
the  original  construction  the  toe  was  added.  In  1943,  it  was 
noted  that  two-thirds  of  this  toe  had  almost  entirely  disintegrated. 
In  1949,  a  hole  developed  in  the  dam  which  was  large  enough  to 

pass  20,160  gpm.  This  hole  was  repaired  by  placing  sandbags  in 
the  hole  and  on  the  upstream  face. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  zone  2, 
to  which  the  guidelines  assign  a  "moderate"  earthquake  potential.  No 
seismic  stability  analysis  has  been  conducted. 
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SECTION  7  -  ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety.  The  visual  observations,  review  of  available 
data,  hydrologic  calculations,  and  past  operational  performance 
indicate  that  Lake  Killamey  is  in  very  poor  condition.  The 
ability  of  the  dam  to  pass  the  10-year  storm  and  the  PMF  without 
failure  of  the  dam  is  dependent  on  the  structural  stability  of 
the  dam  which  cannot  be  evaluated  at  this  time.  Continued 
deterioration  of  the  structure  with  time  may  reduce  the  structural 
stability  of  the  dam  and  thus  the  spillway  capacity. 

The  dam  was  designed  as  a  concrete  gravity  arch,  however, 
the  degree  of  arching  action  at  the  right  abutment  is  unknown. 
Extensive  honeycombing,  seepage  and  deterioration  of  concrete 
exists.  The  long  term  effect  of  the  deterioration  and  weakening 
of  the  concrete  is  unknown  and  cannot  be  determined  without  more 
extensive  work.  The  reservoir  should  be  drawn  down  to  examine 
the  upstream  face  and  the  tailwater  should  be  drawn  down  to  view 
to  toe  area  for  undercutting.  The  right  abutment  should  be 
repaired.  Stability,  stress  and  seepage  analyses  comparable  to 
the  requirements  of  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams"  are  not  on  record,  which  is  a  deficiency. 
Prompt  action  should  be  taken  to  make  repairs  and  further 
evaluate  the  dam. 

b.  Adequacy  of  Information.  Complete  assessment  of  the 
structure  cannot  be  made  because  of  the  unknown  condition  of  the 
toe  and  upstream  face,  the  limited  design  data,  construction  data 
and  no  stability,  stress  or  seepage  analyses  comparable  to  the 
requirements  of  the  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams". 


c.  Urgency.  The  deficiencies  described  herein  are  serious 
and  corrective  actions  listed  below  should  be  initiated  promptly. 

d.  Need  for  Phase  II.  In  order  to  accomplish  some  of  the 
recommendations/remedial  measures  outlined  below,  further  inves¬ 
tigations  will  be  required. 

7.2  RECOMMENDATIONS /REMEDIAL  MEASURES 

a.  The  reservoir  level  should  be  drawn  down  to  examine  the 
condition  of  the  concrete  on  the  upstream  face.  The  tailwater 
should  be  drawn  down  to  examine  the  condition  of  the  downstream 
face,  particulary  any  undercutting. 

b.  Core  borings  should  be  performed  to  determine  the  condition 
and  strength  of  the  concrete.  The  borings  should  be  carried 

into  the  foundation  rock  to  examine  the  concrete/foundation 
contact.  The  concrete  obtained  from  the  core  borings  should  be 
tested. 
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c.  All  pipe  gates  should  be  exercised  and  lubricated  at 
regular  intervals. 

d.  A  detailed  stability,  stress  and  seepage  analysis  should 
be  performed  on  the  structure  comparable  to  the  requirements  of 
the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams"  and 
conducted  by  a  professional  engineer  knowledgeable  in  the  design 
of  concrete  dams. 

e.  Institute  a  formal  warning  system  to  warn  downstream 
residents  of  high  spillway  discharges  or  failure  of  the  dam. 


APPENDIX  A 
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HYDROLOGY  AND  HYDRAULICS 
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APPENDIX  B 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 

The  hydrologic  analysis  used  in  development  of  the  overtopping 
potential  is  based  on  applying  a  hypothetical  storm  to  a  unit 
hydrograph  to  obtain  the  inflow  hydrograph  for  a  reservoir  routing. 
The  Probable  Maximum  Precipitation  is  derived  and  determined  from 
regional  charts  prepared  by  the  National  Weather  Service  in 
"Hydrometeorological  Report  No.  33."  Reduction  factors  have  not 
been  applied.  A  48  hour  storm  duration  is  assumed  with  total 
depth  distributed  over  6  hour  periods  in  accordance  with 
procedures  outlined  in  EM  1110-2-1411  (SPF  Determination) .  The 
maximum  6  hour  rainfall  period  is  then  distributed  to  hourly  incre¬ 
ments  by  the  same  criteria.  Within-the-hour  distribution  is 
based  upon  NOAA  Technical  Memorandum  NWS  HYDRO-35.  The  non-peak 
6  hour  rainfall  periods  are  distributed  uniformly.  All  distributed 
values  are  arranged  in  a  critical  sequence  by  the  SPF  criteria. 

The  final  inflow  hydrograph  is  produced  by  deduction  of  infil¬ 
tration  losses  appropriate  to  the  soil,  land  use,  and  antecedent 
moisture  conditions. 

The  reservoir  routing  is  accomplished  by  using  Modified 
Puls  routing  techniques  wherein  the  flood  hydrograph  is  routed 
through  lake  storage.  Hydraulic  capacities  of  the  outlet  works, 
spillways,  and  crest  of  dam  are  used  as  outlet  controls  in  the 
routing.  Storage  in  the  pool  area  is  defined  by  an  elevation- 
storage  capacity  curve.  The  hydraulic  capacity  of  the  outlet 
works,  spillways,  and  top  of  dam  are  defined  by  elevation- 
discharge  curves. 

Dam  overtopping  analysis  has  been  conducted  by  hydrologic 
methods  for  this  dam  and  lake.  This  computation  determines  the 
percentage  of  the  PMF  hydrograph  that  the  reservoir  can  contain 
without  the  dam  being  overtopped.  An  output  summary  in  the 
hydrologic  appendix  displays  this  information  as  well  as  other 
characteristics  of  the  simulated  dam  overtopping. 

The  above  analysis  has  been  accomplished  for  this  report 
using  the  systemized  computer  program  HEC-1  (Dam  Safety  Version), 
July,  1978,  prepared  by  the  Hydrologic  Engineering  Center,  U.S. 

Army  Corps  of  Engineers,  Davis,  California.  The  numeric  para¬ 
meters  estimated  for  this  site  are  listed  in  the  computer  printout. 
Definitions  of  these  variables  are  contained  in  the  "User's  Manual" 
for  the  computer  program. 

The  inflow  hydrograph  was  routed  through  the  reservoir  using 
HEC-1* s  Modified  Puls  option. 
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PEAK  FLOW  ANO  STORAGE  (END  OF  PERIOD)  SUMMARY  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
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SUMMARY  OF  PAM  SAFETY  ANALYSIS 
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Photograph  No.  1 
Dam  from  right  abutment. 


Left  abutment  of  dam. 


Photograph  No.  3 

Deteriorated  concrete  at  left  abutment. 


Photograph  No.  4 

Vegetation  and  deteriorated  concrete  near  left  abutment. 


Photograph  No.  5 


Close-up  of  vegetation  and  seepage  near  left  abutment. 


Photograph  No.  6 
Close-up  of  concrete. 
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Photograph  No.  7 


Crest  of  Dam. 


Photograph  No.  8 

Right  abutment  -  Note  erosion  of  soil. 
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